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(57) Abstract: 

PURPOSE: A method lor crystallizing silicon is provided to reduce j 
a processing time and improve productivity by shortening a mobile 
distance of a laser beam pattern in a driving circuit part and 
enlarging the mobile distance of the laser beam pattern in a pixel 
part. 

CONSTITUTION: A plurality of crystalline regions are formed on aj 
substrate by using a mask. The first crystalline region is formed 

with the first grain region, the second grain region, and a grain ; 
collision region. The second crystallization process is performed by 

irradiating the second laser beam on the substrate after the first 

crystallization process is finished. The crystallization processes are performed continuously to an X-axis direction. The 
first crystalline region is formed by completing the crystallization processes to the X-axis direction. The crystallization 
processes are performed by irradiating the laser beam after the mask is moved to a Y-axis direction or an X-Y stage is 
moved to a Y-axis direction. The grain regions including grains(370) are continuously formed by the crystallization 
processes. 
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g 12 = 3 ttSOl HrS §EI£2I5 ISSf g^g 5j§S(ot fl^g *9|g ±fl2 r .?SiXt5J 99501 

|Ofe :0^32J 0|§7iE|7h 1. 7*9 29, »0I1 S2/01I CH^ EEflPJ SI?2nEa°! 2°f2K)l O.IVg 
m :0^32J OliTiEPf |.7»S| 3°, 7I10IM Pi - SS 2.1 2f^.(SS2! S.&SfOI IOVS,' g 

: o^a?j oi§7iew o.?«,u 3°. amis 30^ CH « h Em g«2r.(Eaa ss/ztoi o.ivn 



Tu^lkf^HiS^ mmU ^ ^(aaorphous silicon)* 3S9 ^-(crystalline 
« IS Jr,i! S !?I>'= SEWAJ gSf&jO) ^(thln fllm)l SS8fe 201 7fe8KM *5 B g» 

m aaloi % a tfa5 ^ " Sii!y m ™ *» a zai^a man 

Slf^^/ir J ,a 8£-?§£|S, .SHI'S E JS&S3E1( laptop computer) 65201 TVS "SBiiatlo, 
f £3?L5*« B8B(9«in)S| 37IM i g«w ^. asssj =J 

7i?r S^fKW uicr a^2Jlt UlSJr^ g^^ip-. — 

IKrAJi DlSttf SI UetorCd &g2Sr 5r= gfffiOl 3 0I£3 IH<?2 D core ±.3 eni m 

SLS(88quentiW. lateral sol Idif lcatlon)(3^°Tli 2§SattW0l SHSsJ <uf i/dSfr 
V* «»W2(WH)04I29-M HgKiaCf. ^»*c«..j>mu] *A»«t5j TO 97/45827 21- 

f^e^If f J^[f, 3& J" 8 **' 31 * ff>|>°j gJHSOIIAJ a 2*1 3 0|1 mM 43 g 

oi£«> sts7i&g tftjspi a.s sui^ oi&f, s ion sai*? ao- 

B2(42)i ! Sao! api^H(34)s as& bits a^Srl 'g± 

&0* ^ a °W=-l MUAI 371* 27| S^5(40)f g«| MOW 81(34)1 35^71 

#««ttf (3WI ?<flM ^ UISi,, § *^' 715(44)01 3S9 X-V^EflOI73(46) 
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III^bIIs^ssid ~ a(3B)S ^ a01 * 1 •« a w?i- waai(A». aoia s§ rats 
tp\ wm^ aiois) ^ei(*©g9j2i ubi)s uaasi ^gg§ goi§ a«ja. 
s#y aenrs §eh2| sls gs» §uis oisshji seiss assrcfe gas imbd. 

sw?i^s*fa(cvo)ig Ahsstoi 71301 s<m7i Sdi Toil rSfaf uffii iViVa^ssffila 

s 2= v*** a*ss 32|2| 22|oi ssaa diss ^ascsjatoi «ss ?is(W)oiq. 
ea© him &01, mow a»:ote& assfe -Tistscjsi s gsjf §akhi as» w * aa 

S L ^?L*, S?. 0 . 1 * 1 B2J ^lf 0li3(E 121 38)21 3?Qt JUSM 2PI UgVi IH°WS3. l^S * 
7UHJ2J 0*3(5 121 38)1 OiaS SSSW, □ CEHDfrb SS» i&i ^2s3 TOf^S 

SISt-S^ARS ^- 3e = ^ ^U|§ 0IS# HISS tfa5 *5J£| ISSf IBS Annip ,- , m 

Hot Sb8S»a faftRJ * ^ 1SSfS B»Wnr5fe1SB 
isoi!). 2801 * 1 B1 w 2AISKa11 u 's§ «ae« ass tfassg es#s em« eaiv 

H: SB fe^^^^ 

i SIS «m §s&™ • « ao^K^E^Sf'Ste 

feC,k - eco, §£HI D (HIUXJ S 25 01 (complete melting regime)! A^*jQ. 

°2 ^ aS ' §§£10< 0J ?o£© tfaaS 3101 A g]2J £ADf SLF» HIS*' <*ojin °hahhsi ai 

•w an. a bsoi «7i uas §sioi° if & aV&T«a»«S^ SS'Sjw t 
A?)of iSriKS aa, ° J01 s ^ ^ Www 

^ - £ 3b(£ ^ AP,^^£| g<5«gl Sf0))Dll EAItKHW SJOI SI!I-« 0 '(E 1SJ HHI 

eg*)s ani o.?«gs oigsra w aow ga 2ai*f£ gf«o S aaat«sAj?T£ sst'aS 
££W' S„, 3d 2?v^ A,t '' u ^ Wl. 2 «: aowa gy- *2| ^a* gag 4^1 a 1 naoi 
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ztK (p\ aasflsj asa ssa vmtvu. § 3321 hiss ass a«jsa saw * a 

aeiu, say gay «9S3 aow 2! nasi at $ ssu, oiaj- as naa g&aoi 
9 S7i mr £?i btea iE«owi(oi£Ai)?f wera'oiifc oiasisrsaa ssski= ateoisa, 
a»= gssa oi?7i wi/jfe. £7i D^a iEjiowi oissfe a ±SAiaoi -aa a 

oau, sgAizff siwi £7i ^gs^ aaiast awisi unit ^nite wa 

OI2f SS gJgS MOW S Sfs 301 3S£ft * ^£U, £91 aai°!2| £Sl!OPf £71 (ID 

=Ofl ?§4:ft2| °J?E|«S£S AtgS}7|M£ ^SttW S£f. 

e^s. £7i aaeisj sskopf aoepaa ssaoi : i*oi&f) g^sjaoii sva *s 

(!J2Wj_ BjHHa S-S.» AJ2* £71 ^§S|S7h ?«E|£ ^§^2h £71 ±9\2 

sfi^sj isssg saw ss; Msa-jtan- o^as a>s««q. 
£7i ^ssiei a^ss naei Aroi*a seia, ah±aoii ?£8^ ?2^ej 

ow a 2ah« .-sui ..aaaa s*s. sassl tt=Ai./sa*?s* «ra as»s a«*&Q. 
sat? bm as aa£s ^^ai su^n ssreases s«w $ sjq. 




^ tOa. £71 52IS9SS 2«2| UbllS 7WE5 £71 «T2« A>OI^ TtE ^ 10^ 

tESi^S!-? B(llser l * a ^» 2A^fe §§g 71*0* ti\S± ?fg2J 3S§f 7W 

iS^'^Sn^fa?? 1 ai0lfl B2J sows aoia^a. £7i aoi7Ei smsi^oi uia 

1^1 f^S^2J Udlf 2Amg. ? £7| «fg9j2> 52*SSj A}0|2| 7131 4,»S Oh^OI 01 
f 2Srf "''"^ §a?0i SSSt ^ f 11 " 3 ! 9«shot)2J aOIBS 5A^S4:7^ 

bios enoiTaa 

r)2j 



2CT 

£!3*L?3i JSS?S' siass. £7i ^s^y sf^^oii *8&*^ asj^ass© ««sf7i 
^-^S^fe? 1 *" 31 as» aa*e »aa abw «so M?sa a "ofia K 

±a^ □ gHspi fflsoo asui?( S7»m utwvt g?m= aaoj so. 
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ss r &y\ ^331 «r mm s wsoi 491 a 1 gggg § £71 a 2 ne)1 oi 
jftfsaa a-axis* Dfias onsfe bw; #71 -oistr 0^32, ?2>ge,8 g$B 5A,s 2» en 

OW HOI SJ«| &\-H 1 1§S°52J 3gg32 r -ft 2 3a°i 3«i algal- oK3T, £71 *'1 2SS 

321 aoi73 m raeoi sea .^mmai aagjg 3<wf« g§A]?i£ a 2 asij eas*; £71 agSr 
399 bwkji. 0421 531,3301 °m *w ag&s g3f 01 sw on jri asa 3.35 stwfe 

&7flM 0|?0)S ?S*S 3g4r 8^ BTflSJ; 

£?i stess agtr8t= spioi shhaj, 

«4»S| 93W £71 7§^M AfSSt^ 0**32, SS*f Dfci3S «*IA|?I5 B7J2,; £71 O f ±3S 
gtl » aolflHg 5AtfKH. £71 52rg32 r SWOesi aOWgOl iAftlOi rna'°'g32f 

IIS ° 7i 52 r g32 r §gtf s*£hi aoi*i a msoi £7i a i a 




s.stfto. 

£71 7§^MA1°| DFA32) 0l§7ir2|£ 0.5/»~0.B«»°l 2§ to. 

£7i su^ou^ n r ±32i oiSTias i>5*~i<a*s! a§ ^g°g to. 
£7i ^g^M «as asssj 3aa aoi^ ia»-i3»8! -at $923 t»a 
£?i a±^H «sa : s3S3 3»a aoi= 1 .5~a«n2i at ^go g 

a 1 8321 £¥<HI 5|Q( SEH2J Q£2| 52,3301 iS2.raj OREIOJ nuStofik :*£» B^ai T« 
75IB.OI 5AJEID) « 1 aa2! 332, 2 332, £7| 5=3g0 Allog l^a q 

fifrtio^tl.^ S2!2 > *^32, 2*<XIES ObSat OlgSfe bhW; £7 -obv of 
s| nlSI^ft.^^ f)! ,l - n 2B ' I SSgejSJ §ggl!2f.i 2 zlli g 

■3 flMlSflS IIS jBGF * m omm a ^ ^sM^*-** 

^3f SSI 1» MOItfiil 2AI5IO), £71 ^2>g4|2» Stt"n@eTaOWaoi iAfEICW I h i°ia° 

gg2K« 2 na_oig°s2f. £7i ^ ggoi -aus §tg|°i ^ g a o2§ « Is ggg^sssl 

a i i§g3 s si 2 aaaige?ei g^si 2*iaie^ skm 2» aois SI 2A«i^ °^9? 2 

eoi ssa !?»hw naaoi ^sa^ a 2.gga &w; ^71 aga- sai tirssmi r>^2i Ij 
132 SSJ^we 321101 2F= hkwi hum [ SM S^aS 

|^ assist &w« sioiAi? £7i PS-mi ISafela -.^s' ™S2i cfei 
€ss«. aoife BJiafc. £7i D^IilTssvii igaoi o'isskm £7i i 3*32? laafi 

£?i » 1 I SSf £7i asgei § £7i a 2 3aej g^2f s§gg2f a^xiss 

£71 Sfi^g SgSr 8r= 9780)1 SJOfAi, 

21; ^71 miag 7 r g»«2s igaoi oissra. *7i 0^21 %aAii s*T S&^aW 3 
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nm &i»\n. #71 i i ass^ot g^sioi astw-Snafc ESia-j #7i .7>s*»£3 "asa 
i g^£g-aa.oioi .7i52j. l 7(s«tf£S2i g gsH ^sms a rasa- swan #7i *o i ag& 

EWI- &SEig-i #71 as 2 2J g -flf 2 HaigS2|2| :a^2f S««S^ SKM at} M0I» &g 2AISI- 

5 wan g?\ m mm m #?i xu 2 nag 8321 ssa wasasw, 401 ass^ 
aow ,bi eisoi gas ^sodai aagg#sAi?i£ -aaar-s?! asa ss§ 7*s«tr£3. s«i 
*H)f-a¥s» t&tfe so 2 as» g?«2}: #71 ag# ewf'-fc^woi/ cf^sj ssfsejoi sj*fl ^ 
^ as»s s^eoi gter u dot assh sgg aasfe b«s oi^ois assf b»i s 

am. ww- so* mm e tfsoi n>& aa#a= ag» gra(a.s as»»B)s 00121 gAiw 

e 141 #Afl*1 S2*!0. 



s 



- fll 1 gAJOfl - 

E 4£ S!!gIia2J 75g 7Hef5j£g EAfeJ- 8SE0P. 

^snasj 7is api=- 240n«s sm. #71 «saoi& i9&*s.*ui #71 ^s^g aussoi 

lOranS g2|£JQ.) 

f^ii^^'J^^^Jt^^ wsjdtfi)* #71 ?»wioMife cmos 

db7tKD|£A()7|^ qigElO), Sh£i?(IO2)0|= Sgg 7W= MfSfggj fl^EI ( OIEAI )7f n»«S 

Oim, #71 ?S£(iO4)0l ^?S£!^ CMOS^Xfe 0|g(wbil lty)El g££ SWg, #71 1\±Z 

^i^m ^T^P^ 0|§£ = ° ?l CMOSiXHHl mi OISE(Moblllty)* SOfE s 
Ssrf*HSg UEJa 4 SICK 

B ilSS #71 ^§¥(104)2f S4:M(I02)M aSSf V 0^31 Af§8H2, Ollffl #71 

E5= g SJS2| XI I gAIOHM U}£ D^S W«rsi££ £Altf ,B3£0ID. 

«l AfgEI£ fi SSOB C&g t»±3(13Q)£ 52}8°1(132)2J- *eg2«(l34)£S ^SE)0). #7^%is9! 

gsaang. #71 l^ISS* oi?7r wjiais. #7i iBjf ggsm gArara, # 

7| ai¥=r 7^ a§SH gg$HI OH 4= 2!D. 

C0&A1, 0^3 IB2J 37Ph IOmth-ICWS! Ahgo^ OHHHO. 

^. £ 42) SflSIiaSl ggSt 5|-e g°, #71 ^§^21 igSKHI lifief MOlAj ^ ^ 

^2 t, ^*^ 1 0, ^ l ^"^ SSSKW gfiy MOW « ^7f |(240/10M91*?"31927h £101 # MOW 

a2P!£S, if 4^ 2.14UH S7BHJI 4!yg0| gfiSQ. 

2S^ J?rV £ £ 788Ai - Se? "® ^Gi- ^§"2r Sri^CS S8SSr= s^-SJ ^^Sii S?= Sg 
She 2o£n-h. 

Bteui-a. as 132)2)- WE»ssj(i34)£s -?«a o^ag oigoK* am, e- 6a lhw e 6d 

S Sieioi #7| ajgiiiasj ^§«(£ 42| mm CH§*fe g?ja igasfe SSi 
^§^21 BS» Sgy seH2) E 3a IHA1 E 3e2| 5g2f °A|SE£ ggg ZJSfS) 

g^, uigg ^ei59«]| sss 7i5(2oo)§ SLsg«i2i x^aowoi ngtia. 

D§££. #71 D^3(E 52| 130)g 0^3 J2g4e(Hl JlgSfO). #71 715(200)011 «gsi a2|2J HI 
gg ^ia5(0IEAJ)S9}^ [HgftEH ?|*|AJZ!L). ° M Hl 

L(S£g. E 6d)0 EA]*> gOI, #71 0^3(OIEAI)0|| MOI^ BS-2AWKM #71 2A^ MOI39 
Ol^g lieoi #71 HISg gas S^l 8§(wltlnoW£« to. 

#71 SSS! g2?2f MSA SfS g .^p, Hjgg go?2J ^ ?ja(2Ci2jos^E1 g3=2| 3» 

g(gr4in)(204a)0l «S*Pl- AJ5BWI C^2| H 1 eS2^r*aC«a 

?i'Sot^.V? ?S - a,S aStJ Ul2f ii01 ' a 1 ^ SaO.D» SlS5.(M)2t XI 2 nag 33 
(L2)£S -?SeGK 

^f£s< e aw EAiy urat aoi, #?i i^ moitei a sais q^si s^oi aga tig, #7i 
oia aoi s^g, #71 n i 3ag s2j(Li)£i- #71 -«i9sr(N)3i- u 2 nag s5i(L2)2h #71 
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O.IMBti S?§2| AI.SS S3! (0)01 SSEIOi SSS7! SJISQ. 

issph gesjg, s 8cm St Ait? um m. 471 m 1 3a°! ga.<£ 6b2i ld g gsaxi sts g 
aser qa»taMD» at 4 sao. 

0121; SI'S SSI ElSOIjShW, £71 *Erg2J(£ 5SJ K)£| UblS?g» 2? ggS If ttHDCT(^, zt * 

skww 21*1 as&s getoi swam*) £gg awa-sia!- z mlzMk uw m.&$ 5 
§f(£ «j, ioows 2f i^msj s& aoig ?mz □a2.i(204c)o g q^o, □ai2jasi(P)i 

0ISK £ 7a LUX! £ 7dg £71 fl|SmdS| &±±M flgftfe 4'£I52| ggt! Utfl SJOrS 

!& «^iisR^ji%i^ E «aa- 3B oism ^ oi±m *«• ***** 

0101., £71 ^2!ga.(£ 521 132)2| UUI(J)^ 2»S S2JEICH 2171 QHSOg SSgg2| flj ) 3a 

waoi^iai tig, ahss 3ae.iga.ji! #fgg°s ^sei^ issgoi ««qdi oiui 
gaas i ew si 2 naa ga(£ 7«°i t2)ou ziaeioi satt gaja . wg>fl §§i a 

Wf^. £ 7dHI £A|t! UfSZf- &0I> 2*! MOIfl gj 5AHHI S|«| SgSrS gas i. 7 , b2 j 3a°j aon 

3£fL! b)f» i^S ggSf £gi 7@»tfos g^sHDj ggs^ SiP!£3. £ 7dM £AJ# dr 
2rB0l. 3a°!(206)2| U0I7! 1.7MB Q4=2| 3ggg(U)0l •'SWWT^aElS^flOl bS: 

S!(9ftin)2|.«s HOIS B*I2! BSffl-AJ&pl BASfe^QJ SICK 

SS*? 0|g£( B obiilty)l gf ^ .3171 OgM. Olffl^ B8» w| ajtrtlh 

^B|2| aoiAl H n3@( loser bean pattern)! 0li*^gg4f JS°«0 

-- SI 2 S AIM - 

01*!. £ 8S e gg°| ja 2 ^AIMSJ ggSf ggOfl Sfly 0^33 ^«j £g EA|t ^ m<n Zm 

S J2|0ia ggSH StStO. Oltffl &?\ Olgggfe ^71 0^3(260)2) 1 r k|^2j |oF^ ^ ^ 
«»!aS E ^ £ ^ D ^- 3g 0l »*K)t 0130171521 ?§!?0f SlSfcr- ggg 

013!, £ 9a LHAI £ 9eS &5S!0), g gg2» ^AIOJOJ tOS 3 S3 vat 4 V AI3I fiStC!. 
£ 9a IHXI £ 9eS B 8fg2| » 2 dlAIOflOf COS SEIgEja ggS ggg S.A|g> 5g g3£0IQ 

I1a^k?^^« w 

SI* i£nw\lWz$%l%§ 7$u m)t 11202121 2101 ^ ass aoic3ae!2i mum 
igaa g^s a7i d^hsj ?3!gg(£ est o)on ch§*^ zmu, 0^321 ^aige-oi 3^33 
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7J3SM32!, 33f} 33 SWTtSttVZSL £321 3QIS 7W£ 37HSJ 3333(U,Kj0l «£2 201 

oim, ssses(u,KHH(HiAisj 2ss} sehi gsshs. £7i aorai i»| ^ojote 3£ bIS 

3 SSI52K £71 0}±32| WSgSjOJ tHSSfe 33W tfg8}£ 3£ g5IS2}2| £8}. &*'XB 
(261a.261b)0|Ai 3a°!(266«, 266b)0| 2^ JEW E|D), £71 332!^ £AJ*> b}2} 201 33(26 

[t}£}A1, I *} 301*1 a 2A}g g*I 3SS© V 3333S H I 38181 33(263«)2}, 2 33S! 3 
9(263b)2>, £71 ^ 3301 glSfe §g33(264)£S ^£SD. 

£7i w gsspraeas!, £7i ?\wz&\o\ so)3 ^how(pieai)§ £7i o^hiikb 

0@)SI 7}g 20I<E)SQ 5}?| nEWS Olgy *. 2*} 30Wffli 5ABKM 2<d»31££ X* gtf »£ 

21 assn ssjtfD. 

□§ SS§, £ 9b2} £ 9cg SESIOI 

OITOI, £71 E 9c£ £ 9b2| Tg SJCH*/ ESOIO. 

£9b2} E SdOfl EA|«f b}2} 201, X* S*»S2| 2337} £5 OI£0)E 31 1 233301 *S£IE». 
£?l Dte3(260^.gaia S?M= -V*SS> £7| X-Vi^EHI OJXI^t- 8S|8:3?0I5 V§2S 0.7^ 0|g 
*}£§ «H)1 2» aOIKgf 2A>tO. 

012} 301 SB. £71 a 1 332! 33(263a)2| 3*2* £7| #§33(264)2} 51 2 3a 2! 33<263))2} 
£71 0,?wiO|gV Stg2J A1SS 33(265)01 SSaOTSSSW mW-\. 

SS^iSkS fStn 9 dSf 1 3. " 1 3a0JS2j(E was tfe sea 

OIJH. ££1 £3301^ £71 t»±3<£ 82] 260)M ?2fS32| Ublg 1/2S 7}££!(267) 

32}*!£3, m eUOI^g 2A} 32}, OS £3tt 3a&£3 M 1 3a2!83(270a)2}. £71 I 

n aoias 2-AHw em *£s a 2 332!33<e 9c£i aeafiSsj ^iwVS^fH* am mm 
83g swj= «.2 nasj 93(270b)2}, £7i w 1 :ias!'-.s&(2nhjat ai 2 3as!93(270b)oj e> 

^ JL^ J£' ^ d(267)01 ™K5 *S33(26?)(S2|£ 7}£dJ2f 5S«* T'OIEl §332 

raaAj, EAItf UBf'iTOI. HI I 38S212J K 1 3M°!32|(£ 9cS| 263«)0| S|£HEI= 22} 
1 sf 4= SICf. 

E9, E 9*11 SAItf 201. £71 OiaOI7IS2J 7g^0flb 2f 12^#§30rg 7^5 55°! 
(272)£5 Q^£) 332! S3(U)S <= 

Sa^ 2g SSff »g£g fjSS ga^£l»*g iWS £301 a^;iw 

g8K E 10a IHXI E Iteg £71 ^31832) Skt^H t|g«fe 3§» ^0}S 

pi«K E lOaWI E.AIt^ 201, Sgtl £ B2| 0f£3g OI§S}Cfl, £71 Of-^M ?2h22J2l 

OIIUI, £71 ?2}S9!(£ 82J B)Ubl^ 2«S °!7I M5M 3H3S?I H i -imoi .«« 

S^t? /iS*S^ ( ?aa'J? ?l " 3¥2!0r#itJfb'3'a2T #33^(364)11 

£PJJ» 23^7} SJgElE!, £71 715(362)01 £aOW(D|£A|)g £71 Sfig 0f£3 H@(g 

US)2J 7}S 30l(E)fiDSr?| MB9I3 0|g» 2» ElOlflBt SAftHM 23^3 ' atltO. 
012} 2S 2SS} §Ss 3^sj£S X^.ttttSSSI 3333 Stlt!0. 
£ 10b2} E tOcg gf5«H3| «3tJO. 
Olia, £7| £ IOcS E »0b2J Ifg SJCHfcl- EE!0IQ. 

£ ICbOfl £Alt> b}2} 201. S«f£S2J 33»7} £5 0|?0W » 1 233301 «£goi £71 D} 

aowag 2AttKN hiss 612153 23a m ■ 
aoi« ag .smm as?, s iocw eai^ am 201. £71 o}£32j ?2}S3oi £7i a 13333 

m a 2 3a°'33(3S3b)2} D.W 2»«AJ ?£3£S. £71 oT^I) ^IlljM 

LH#EI= » 2 332! S3(363b)2| 5^}= A|SS 3«l3a)0| 3^ SIS^T 2 3S&C?. 

OfifAi, E lOdOfl EAISf H}2} 201, aOI» gj 2|«f 23Sja gag 1 7*21 3a °i gJOIS 7} 

3333(368»)2}, 1^1 332! 20|g 7?A|^ 3333 (SSSc'sX 4«BO . 
,^2} 2S 232} Sgg 7}3St?£S gJ^KM -SliftFTI HH, 22|5J£g £ ICeOJ SAItf U} 

I Sid ^ 3ae!(370) - s D - 21 3e«°i33(X)oi a&tntsLs 9^*101 ^sa 
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oisf. e us £7i Dfctasi oig7ia(aoi* a n@2j oigaaw coe gEigEis§2i oigE 

(nobility)g EAIt/ □fflSOID-, 

EA1& tm 301, SGS £71 SOWS B@2| 01 STEW 1.7^.S| gi?(2IBi.aH>)rJ1Il, gfig 01§ 
JiWY 0.7*3 2S(210k.2ia>)g UEftSO. 

m 3a)=cm eais sag ems! 22/01 jd.-ivsj a 1 nitm, 2ios)ah iovs g?sj « 2 

3f(208b,210b)l EAItt E30IQ. S gSOilAl^ E3I2! 8301 lOVg 3?g W# 101 g3f?o: 

£Ajy utst iroi. aow a Qgsi bis ; 7ia7r o.v^a 3?{2ia>) *ja«soii *§e sara spzt 
(Mat. £7i aora a niesi oii7iEi7f i.7>^°(208b)5j sszfr* uca*«j. £71 enow a ne2i 

0|g7ia7|- 0.7*81 l£?(210b)7f S D|S7JBPf i.7xB2^(208b)0fl U|«| EM2! SSSiOl Sfl 

a* 20. 

-^Fx'lJF 3 *^ ssshsb* 7i55i ggsjofl am snss Aigs^ seoss 

gtjaai.. £71 a. nisi. oi.g7iaa o.?«s sioi gss ssi stttMaaaa #51 oigs^ sf 
zooarf/v.s?) aft u&Lna £7i a iis2» oisTiai i.vl sin W» Jsl stttt sagas* 

21 0I=£= ^ !20<rf/V.S2J 3fS UEftfO. 

£7| £ 2lg 2|3 7giX>2} ^?IS ±A)7t SSSJ- g3f§^§ ^ g oigE 2WIQ. 

St! 1 " Ufif VOL e IBS EfBtt 0><S3g OjgSKH 401 Of±32J OlSTiaSft aB£S 

SolCHE 42) a}gI8a £2) 

SSSSc^ ^S4AlS*l£J SH££7 r '*OKia ?A>S2j HE IE|*|7r SOW StL^S! ?gll£ 

SSaSS! TCP(T«ipb carrier Patiem)&'e3(baridrne)ft47t OiaSISQ. 

3Sju. gagasss 71508 32 ^gsist erg a ?g ichise s& 4= sin ass z^h 

SO-. 

wsxm ls=fA 102) ^ ^ s 'san. S7i ?g*<i04XHr= ?g»e 

£71 cMosi^fe s.m mm, nb 

£71 CH0S±*fe WE g*f33g SfiS SfES gg*J- U(2h Ifg g3£a5=g *El u = 0 g AfSSf 

£71 l%±m\ i*lsJ gAJOtl X||5fW 4 2! £01 OlftJ, £31 S5S(Oj i«fSI flSflQ. 

0I8K E 12S £7| ±S|g ±A|2} CWJS^AhSJ &3f £AJ^ 93E0IQ. 

EAI?f EB2I 5^ (HI =?g£j ^Afe iXKDQIIl. ^0H iXfe CN0S±7}(C)0ia. 

SAi. A^jg iA>3512> CWJSiA> 32)01 SHTB • flBtf S3 7|S<150)£08 §SJ Sa5(SiN.) ES £ 
tf£a5(SI0.)t g*fSI01 ajlHt(boffer l4yer)(l52)l*gt»D. 

£71 4±S SW bigg ga5(a-Si:H)g §W § gf^iSh »§g 

□ssa-...a«t» Hw.as- s van roe ^aioasj aag oigsioi, £71 it*±» mwiw his 
Jf^sMf asaerot ga^ass£s *s»q. alas! £7i ia£TsM Isej «£^ 

£71 gaga^SS ±?IS iX|g2?(T)]!r CMOS iX}3SJ(C)0| §A|0fl 

Oim, £71 2^ ^AfS25(T,C)tHl SH@S ga&aS§(154,156,158)& W t«E|a ljaa3 
(t54aJ5&J58«)af g^g S^(l54bJ56bJ^)£S IllaS. ^ ^ d=> " 

□g°g, £71 lies gaga5#(154, 158. 159)2| £¥Org°?9K160)S ^ if7l 3v "El" 

S9|C1S4,158.I58)HJ £^(H! ?JO|gS^(162,lB4;ife)l ° ' 




q§2S, £71 kg£! g^g 2?j(154b,156b,15Bb)0| Olgg ES*W 9^01, £71 ^?IS 
nSOIH. £7) ?gi»(C) S SI I ^»(CI)7J rtgfOIHS Old s fesi Satt LWW sail SE&ffi 
±m 49£S 7F3A1 0|gg EStfQ. 
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Qg23. #71 n*0l£0l £SS 231- «S*H #71 S * 2 iXKC2)2J g£g 93 (158b) 

(M p*0ISf E8CD. 

asss, #7i ^ £xisi g3» s.«f= 2f ±xm iia^(i704.i72s.i74a)ah Eaera^ 

(imi72b;i74b)g -tt«t!0. 

S£t> ITS SS£S, IteMSI A9|ik±XKT)a ?§¥3 CMOS ±XKC)7> 3*1301, #7| S £ft 
71 7|JEKI50)2J 3301 ggs^oj a£^(l76)S <B#*ffi, #71 ±W)3 =«°!2^ 

d?ob)i iwa 

stt> aw ?§iWK °j)eiss§ e asoi co$ gaaas 3§sroi 

SD 12H 2f 4 2JQ. 



umM. & s?2w cos ass bi§§ ^eist gaaaeEs sssmcra owaj- sr^ £ 

j^?) - SICK 

9tttt 0fci33 ^gilS^fih Sterol Qi§*>£ 13*13 5» $ §§Sh AIZ»g 9* 

Sf= 20| 7tS5K)l &ttt$0\ *?.#£!= 42W SID. 

HISS SSI50I S*,»S 71 SS 5HI3I-S- 

715© Ctt2j g3 SSl»h2, #7! 2| gg Ste¥2f S3Sh£ EM»; 

#7| 715 S #71 SSSSfe EMM SJOUt 

#71 #WII 5{CH «B)2J D42J 52*3301 . ±SZh3 0RSJCH 7|3&.t*°2 flfiS ■□teHS 

SS^i^es* #7i $2ra3s m/w aow as 5Aim #7i 42fs«ih saer ngsi « 

0WB0I 5AEIOI SI I 3m 232f « 2 3ai°! 33ft#7| 5 2301 2!Lfe SS2323 ^SS 

Px?j..5iJ_is33i «asfe n i asa e?e2fi :#?i *2>33g straoisi a flgoi #71 




#7| S±*t aS# *fe B7SM SiOiAL 

j»±*2j S9)(H| #71 ^S^Of Afgtlfe O^aSLf 0k:3g ?|*|A|?|= B?82>; #71 0K*=»» 

3_ 2 .P*l°'232h_ #71 9 3301 °!U£ *g3323 CW2I M J 2S«2JS *«SH= fll 1 

fisa #^i O^aS 0I8SKX #71 ? 312321 §Sy «#2J aoi^ tf UgQ| #71 a 13 

1101 s 




fll 1 SHU SiOtAI. 

#71 ^§^MA13 Dh£32| 01 §71 EIS 0.5«t~0.8ff,2! l^tfas 1S» 'SKI. 
fll 1 m 2J01A1. 

#7| S^D|A13 0^33 0lg7)£l£ l.5*»~1.8«£! SaSEI* SS& gfS. 
§^4 
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#7i 3g£oi sgs ssasj ua°i aoi^ lo^ia^sj kiaisis ass 

TO I WD SOOT, 

s?i a±*oii 3§§°i nasi aoi^ i.5-2«ej galeae asa sjb. 

*U I WW S!CHA1, 

491 Dh±3S| 52fg« Iiesj UdlS fllOIW g)B «a 5AhS«s 2? SSW * 2i= aaasi acn 

23301 ho as-safiias ass ^e. 

* 3ESWJ& a)S5A|§*| 0ia0|7l52J i^g iTJg -WKPteEI. 

a i as) ggus g7i q>§^o)i ««a gagei* ^eis#2l thoims^ ±*a* a =aei2R 

r>+OISOI ESS r* H^SS^EIS *I9'2AI9« OiaO|7IS2|. ?Sf|S§ CMOSift. 

bl§§ g3?0| S*ia 7IB# Si|*fe B3I21; 

7l3g a$2| a I gejah g 2 S«o£ §2jSfe BH2h; 

271 18 1 gest SSSISfe BTDOfl °!0W1. 

wmm -a i nas sew* 2 Sag ssaT £7?!£ s<foi suf tgf lis ?g 

5 Ifillf * 2 Da£! 29,31 SS22 > awns* o^ll *ss1s "I7 o\i 
g w^a^Sroaw, »| aAts m aow m m 4&1 n 1 assess sssssjh- «t 2 da 

seisoi ta dot asa ssg sa*fe bhs 01*013 a 1 a« g a s tWsi- 

£71 « 2 S2!f gSa«fe B7KHI soiaj, 



i ^JthIM^^^-^LS.^ 3 ^ 0IS8 ^ ° 71 ^a^ 5 !^ sa^ a^ moot a asoi 491 
n ' ^HrLU L : ? a , 2J29?2 ' g " 2F 2«x)e§.jioi 2» aow gg zmvz «?i 2 

M OIlMt OIXll >M- J I Tit O n3ilniUQIQI M Tn-MTUAI Airti tini -r ™ « — ^ ^ia. — . . . .. ^ . ... 



n aoOTSM am ^tT ? °33ag^|j nas» m&i at asl-sFaoi^ - n 
eoi ssa ^oiu nasioi gslfe a 2 a§l bI^T Jti asa siS bwS cSSi^S 



aS» BTfl 

1 ^ass as a aa. 

fll 9 W SiOI AI, 

^71 ^S*0IA|2| 0^32J 0IS71E|^ 0.5«i~0.8«fiJ 3S» ^S. 

11 

» 9 «m S0IA1. 



23-11 



^2002-0094264 



£71 S|4#(WA|2| 0h±32| 0\^7iS\~ i.Sm~\.B*& *SS&aS» SB. 
H 9 tKW SiCHAJ. 

^71 m i 33<w «ss gsisj nai°j aoi^ i<w~i3*.°! sss£ ass ott. 
a 9 vol siotAi, 

£71 H 2 S3M ««9 3SS2) 382! 301= 1 .5-2^2! *SSS a§il HH9. 
14 

» 9 *KH SIOUI, 

£71 DteHSI £2f23 n@2| UHI^ MOW Hft 2AHWS» 2? g£P * 25= 38321 ilffl 

M 9 V2| SBCHS £71 SI 1 230fl VSS SHI 4! 515 ".'«!EIMSm, 7«0|E3=2K i^^2J- E82J 
S^S SWife 2ISSAISSI 0180171521 ±SI3 ±X|g .«»9|MeWlia. 

St^ 16 

SI 9 V2| gfclCHS £71 fll 2 32! «gS SH|£|HI2 *!E|S#2K »0IM3^ai 31 EM 2! S 

^1 5VSI3 £71 ajEI.S2| o,^ p^acH Ega «|Sfeg!X|A E1 2|v £7| 3Eli=l*2| 3$ 
•W n+OISOl ESS nS "«WMB*I£:BS 2|S5AI8*| 0)80171521 ?8SJ3g CM0S±*|. 

«W'l7 

UI39 flEI'Of 5*1^1 7151 SH|tt£ B*»: 

7151 CK=SJ SIS §2J8I2, £71 2f SIS $±¥2| ^§^S §2|ofe Ef?fl2|; 
£71 715 S £71 7§^1 3SSSIS EMM SIOIAJ, 

£71 :?§52| £*« 7£gt{2S 7£S StfHSEHSJ Q^SI 52*3301 ±S23 0I3HOI JUBBVS 
S 01^31 *I*|AI?|£ BJJ2f:- £71 ?2>S3t SSI 8013981 SA»|0|. £71 5212321 

sav niesi aoragor sasioi si i 382! S3 21 a 2 3as 23#£7i ■= .32101 ■ aus es 
sstss ^sa ci^ej si 1 a§23w s^sior as»v23 sssft 5t»si= e?i2i; £7i oi±3 

§ 7|gatf££ iSaOl 01*510). £71 0^3°J sawae s*i «a»*i£j wim ui jjgig 

01. £7i is 2 321 gsm 3£°s as<&> g'<w'o(~s$sEi£ e«2i; £71 7is&v°i assn 
£7i si 1 asa bti-71 asas. £71 3.S33 § £7i si 2 383 ss*3> #1332* 2*1 aie^ 

0I±3S WWtfSl.DUtfn OlSSfe 37121; £71 OIS» Of±3 gift Ailaow 

an sin £7i 333321 si332> si 2 382.' 331 'nssst sta, £?] asfgero aoi*i 3- 
01 asai as«fe si 2 as» 9?i%' £71 as» sms nmm, d^sj ^u-s^oh ewi 

£71 $li¥l aSSI o|= B-THOfl SiOIAI. 

a^|J S3JI £71 q>li?O0 Af§3fe DteHfif gg^ 0^3S ?lflAI?IS 9?«2I; £71 0I±33 

f«i w aoines 5aiskx £7i ^213321 ga& iasi aowtyoi aXraa 1 h i naaa€3 

3 2 3M°!832h £71 ? 3301 SH-fe SS332S Q4=2| SI 1 aSS3t SSSfe B?H 

mas sajsioi. £7i si i a§33M 3^«ioi asa7i asas sa^'aw 7Tsk*J°s as I 
s s^2s atisioi 71521 7fsa^£ssi 3Sts\e»ii a I f iWsro: 

£71 Si 1 S SSI E.^171 aSEIS. £71 3SS3 S SI 2 38213321 g*2l 2«X|E^ SIOI 2» a 
Oig gS 2-AtfHf: 2>JJ2I; £71 2* 801*1 m °ltl £71 SI 2 382! 332J g^^laS».W 

£71 as 2 32i aom a hiboi saa z&m 38as «£Ai5i^ e+t«2i; £7i asti sss 7i 
33M 2isi ^ assia 23101 °iy ta nw as» ss§ sss^ wis oi^ois a^t i 
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i smx= s aga= as» . 

S^S 18 

« 17 VOI S!0|Ai 

27\ ISZWMZi 0»±3°| A|gat»£S2J 0|=7iei= 0.5*~0.fe£! gaga? SS2* «B. 



19 

a n tloi.aoiAij 

dpi ai^MAi «s«4,fss2j oh^3 oi§7ia= i.Swi.bmB sasas a**- mi. 

SI 17 %W SiCH At, 

era oisste o^hej oisTiei^ 4«i sag as ass ea. 

aw 21 

a 17 «f(Hl SiOtAJ, 

«>i ?&^o« ass asssi nasi »oi&t(w~i3«2! sagas ass ws. 

8^22 

« 1? m sum, 

£71 ite?D| flag £S§°| 332) 90 |£ 1.5~2*€! 1323= gg£ g*J. 



8?»23 

» 1? tm soiai. 

8^24 

» 17 **fS| »HCHS 271 SJi"(HI t!SB gaga? 9IEIMM*. 7H0|MS=m, ±^^=3t >=aoi*i 

aw 25 

a iTtra arajois 491 ^s^wi «ss aaaas ajEisMh. Hoiga^ii- a ^ow^ 
s zpfsima <pi -Jiaasj %5bcR ess ^ Vassif g»« 
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